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Abstract

This study highlights on development of mobile prayer software for the hearing impaired
community. The design and development research method (DDR) of this study is through
instructional design model through five phases namely analysis, design, development,
implementation and evaluation (ADDIE). The study sample involves 276 people consisting of
deaf respondents, students with hearing impairments, teachers and experts in the field of
information technology. The study identified that the software and design of the prayer
mobile application for the hearing impaired users should include interactive features
particularly graphics, animation, voice, video, text size and arrangement, as well as font size
and colours. As for the design display, there are six elements should be given priority namely
balanced topographic arrangement elements, bright theme divider, data divider, navigation,
horizontal line layout and button section. Hence, the development of a mobile prayer
application helps the special-need-users to perform their prayer obligation apart from
increase their understanding on the Islamic Education component.

Keyword: Mobile Software, Prayer, Hearing Impaired and Malaysian Sign Language.

Introduction

Mukti (2000) in her work concedes that human learning and understanding can be enhanced
through interactive means in a learning environment. ICT application software helps the
students to increase their understanding and confidence in practising the prayers and
recitations of solah. According to Miswan and Adnan (2015), the advantages of multimedia
technology and multi-touch screens are key features that will engage children’s interest to
keep exploring. Yet most of the applications developed often face either one of two problems
i.e. content that is featuring too much interactive graphics and animation features compared
to educational materials, or overfilled with educational materials but presented in a
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stereotypical and unexciting manner. Interactive multimedia courseware is an initiative taken
in adapting the use of computer technology in teaching and facilitation activities. The
rationale in producing mobile applications that meet the needs of hearing impaired or deaf
indivisuals is to support reformation in the national education, which is to utilize ICT to
improve the quality of learning in Malaysia. Its rationale also meets the requirements of
challenges in the fourth Industrial Revolution (4IR) which required digital technology -based
learning. The use of mobile applications is a current learning trend (Hashim, et al., 2019 and
Awang, et al.,2018). Technology in education must be integrated in the lives of deaf people
for them to further improve their mastery and skills (Zainuddin, 2017). The features contained
in the built-in mobile applications should also meet the needs of the special-need-users
especially in content (Shraim, 2019). According to Ahmad el al., (2018), there are application
softwares developed either in mobile and web-based mode or in the play store such as
SaveME 999'| application that is designed for hearing and speech impaired users.

Problem Statement

A mobile application or mobile apps is a program that is loaded into a mobile device and it
can be used anytime and anywhere to perform certain tasks for the users. A study by Nawi &
Hamzah (2013), found that the use of mobile applications in education is still at an early stage
in Malaysia. According to Chan et al (2013) smartphone applications developed by individuals,
business sectors, government agencies, military, and institutions are generally for purpose of
entertainment, problem solving and meeting daily needs (Mamat et al., 2020). The mobile
apps are mainly simple, user-friendly, and inexpensive in features. Although many
applications have been increasingly developed recently, a study by Nawi & Hamzah (2013)
revealed that smartphone applications with Islamic characteristics, are still scarce in numbers
compared to other applications. Islamic-based applications on mobile phones with the
introduction of the llkone 1800 were the first Islamic -featured mobile devices developed
(Wyche, et. al., 2008). Mobile application technologies that integrated Islamic and religious
knowledge fields for various age groups are still few (Ismail et al., 2016). Review Razalli et al.,
(2019) found that only 65 applications designed for obligatory prayers, 30 apps for recitations
in obligatory prayers and 16 apps for obligatory prayer in languages other than English, while
no apps are available on prayer guide for the deaf.

Changes of role in teaching and learning are inevitable with the introduction of
multimedia technology in education. Information has changed to digital mode likewise the
educational curriculum has evolved with integration of multimedia and interactive elements
to form a more engaging teaching and learning environment for both students and teachers.
Incorporating multimedia in the classroom has become a global trend with strong support
from the Malaysian government in incorporating technology in the classroom. Deaf students
do not have auditory as well as speech senses but they can see and have good memory
strength like mainstream students (Razalli, et al., 2015). It was also observed that teaching
aids commonly used by Islamic education teachers is typically material developed for
mainstream students that containing long description text, minimum visual illustration on
prayer movements, and absence of sign language interpreters, or Malaysian Sign Language.
Therefore, the development of mobile applications in Islamic education, in particular the
practice of prayer should be made continuously through the use of blogs, social media,
websites, applications on mobile phones such as WhatsApp and short message service (SMS).
Such applications are among the examples of how this technology is manipulated in
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educational setting. Skills in using and understanding sign language are the two key elements
that need to be given the emphasis in developing mobile applications for deaf users. Sign
language skills need to be mastered for better knowledge teaching to hearing impaired
students (Aunola et al., 2006; Guardino, 2015). The content of Sign language used in mobile
applications should consider the balance of between the sign language and Islamic Education.
Sign language proficiency that is still far from satisfactory level will cause ineffective teaching
and learning to hearing impaired students (Yasin et al., 2017).

Literature Review

The world today should consider Islamic Education as the foundation that underlies the
progress of science and technology (Ahmad, 2014). Islam has placed the element of education
at the uppermost position. The importance of Islamic education is emphasized in the first
verse of the Qur’an to be revealed, namely surah al-‘Alaq, verses 1-5 (Mubarakfuri, 2010). In
response to its importance, the subject of Islamic Education has been included in the national
education system and has become a compulsory subject for all Muslim students (Ahmad,
2014). The Islamic Education Curriculum introduced in Malaysian education system helps to
foster Muslim identity in accordance with Islamic law. It is a subject obligatory to every
Muslim student, whether they are in primary school, secondary school or in institutes of
higher learning. The Islamic Education Curriculum covers various fields such namely Ageedah,
Shari'ah, Akhlag, 'Ibadah and Sirah. Such important topics help to strengthen Muslim
personality of the students if they really embrace the lessons. Learning theory and learning
strategies need to be considered to develop good and quality ICT-assisted application
software. Additionally, both aspects help the teachers to achieve their teaching goals and to
keep their students' attention on topics contained in the application software.

Graphics are the key development block in multimedia design (Vilamil-Casanova &
Molina, 1997). The software starting features are appealing with the use of graphic, color and
animation elements to increase and maintain interest of the students in learning. Some of the
software elements that help to create fun learning concept include the use of multimedia
elements or certain icons that serve to provide information, assistance and guidance to users
on using the software. For example, video for translator needs to be clicked if students need
to use sign language for better understanding on text description available on the application
software. The presentation process of the software will increase motivation of students to
stay focus in learning. It was observed that the major problem commonly faced by low-
achieving students is to recall important information. They also argued that the problem was
related to short-term memory and it can be overcome through cognitive teaching strategies
and methods. This problem can be solved through the use of ICT adaptation in particular the
existence of mobile application software for teachers to help students master their thinking
skills effectively. Also supported by Miswan and Adnan (2015), the advantages of multimedia
technology and multi-touch screens are the key features that increase children's interest to
continue exploring. Content can either be featuring too much interactive graphics and
animations as opposed to educational material, or too loaded with educational material but
presented in a stereotypical and unappealing manner.

The Design and Development Research Approach or known as (DDR) is a research

concept on a development study in an organized and systematic manner. DDR is a systematic
study that focuses on the product development process that involve analysis of the content

1029



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 11, No. 6, 2021, E-ISSN: 2222-6990 © 2021

and situation context, as well as evaluation of the product. The outcome of the product mainly
refers to the model, technique, module or training program (Ujang, 2016). Richey & Klein,
(2007) stated that the Design and Development Research (DDR) approach is a highly
organized study that includes the process of design, development and empirically based
evaluation of an instructional product or vice versa and clarified that support technologies
such as the use of mobile applications will enable the deaf community to follow the latest
teaching and learning. In another study by Restituyo et al (2017), they found that mobile
applications that contain pictures and video clips as well as feedback elements in sign
language will improve the memorization and ability of deaf students. With the use of
technology, this application software makes it more effective and helps to solve the existing
problem. Mobile application is a program specially designed for smartphones to facilitate
users in daily affairs and can be integrated with various fields of knowledge, especially Islamic
elements (Ismail et al, 2016). While Sharples et.al, (2004) explained that the general need for
appropriate m-learning technologies is to help the deaf students to use technology and
communicate using mobile devices in real life. The technology also supports lifelong learning,
and lists several advantages that can also be used to define effective practices in m-learning.
The most effective courseware application approach is learning through instructional
methods using equipment for instance using the computer software.

The ADDIE model is basically Analysis, Design, Development, Implementation, and Evaluation
(Budoya et al., 2019). The structure of this model involves the stage of designing, developing
and evaluating a product or module The ADDIE model is widely used in developing a product
or module based on multimedia or technology (Zainuddin, 2017). While Design and
Development Research (DDR) is an approach in developing a product or program specifically
that involves processes in product and tool -based research (Siraj et al., 2013). The principles
contained in DDR are absorbed and incorporated in the ADDIE model so that production and
product development can be analyzed quantitatively for each phase. The use of Mobile
Technologies for Students with Hearing Disability (IBEM) enables deaf people and hearing
impaired individuals to communicate better and gain beneficial learning experiences (Cem
Girgin et al, 2017). This study also helps to solve problems in teaching and facilitation. M-
learning is one of the latest types of learning that uses wireless network mobile technology,
without time and place limitations, under autonomy level and limits determined by the
device. Mobile technology offers a great opportunity for students as well as educators in the
process of generating broad knowledge society. According to Ali (2014), this application
assists deaf students to make notes and organize their works in school. Apart from that, this
application has voice recording and playback features to record the lessons delivered. The
recording and playback features enable them to convert the auditory lesson into written
notes. Hence, this application is suitable with person with disabilities (PWD), meaning it is a
PWD-user-friendly application.
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Objectives

To develop mobile prayer software for the hearing impaired community through the design
and development (DDR) approach using instructional design model that comprises of five
phases, namely analysis, design, development, implementation and evaluation (ADDIE).

Research methodology

In developing the Prayer Mobile Application Software for the Hearing Impaired (Deaf) based
on Malaysian Sign Language, this study uses the ADDIE (1987) and Design and Development
Research (DDR) models. The study sample involved 276 participants consisting of Special
Education Teachers, Islamic Education Teachers, Islamic Education Special Education
Teachers, Deaf People, Hearing Impaired Students, Special Education Specialists, Information
and Application Technology Specialists, and Instructional Technology Specialists. The whole
development process is as shown in the diagram below

Diagram | Framework for Prayer Mobile Application Software based on Malaysian Sign

Language for Deaf Users
Phase 1: Analysis Analysis of questionnaires
administered according to q
/ phases, namely Phases 1 to 3.

- Behaviorism
Learning Theory
||
Develop application

software after the data is

1 Phase 2 : Design analyzed. User -friendly

1 software design. Presented
U a simple and interesting
MLS translator video.

Questionnaire Phase 1
- Software Design;
Phase 2 - Software
Content and Phase 3,
expert validity
questionnaire for ,
validity and reliability

Prayer Application
Software:

Using Android
Operating System
software; Brief
Description on
Areas of I’badah;
Content Standards
- 4.7 Prayers and
Translator Videos

for Malaysian Sign

Language (BIM)

1

Phase 3: Development

1

Phase 4: Implementation

1

Phase 5: Testing & Evaluation

1031

1 Constructivism
! Learning Theory
Android system, HTML

Programming language,

Wamp Server, Google

Chome, Zilla File,



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 11, No. 6, 2021, E-ISSN: 2222-6990 © 2021

Result and Discussion
Table |
Prayer Software Features and Application Design for Deaf Users

Scale and Percentage (%) of Mea | SD
Agreement n
NO. STATEMENT
1 2 3 4 5
SD D NS A SA
Al. | There is a combination of texts, (47) 1 (220 (9) | 3.86 | 0.43
images, graphics, animation and 4
8 . g‘ P . 16.7 ) 33
sound in this application software.
80.0
A2. | The combination of texts, images,
raphics, animation and sound in this 184
graphics Soant 83) | ! (9 | 3.70 | 046
application software simplifies the ) 6
information delivery process. 30.0 33
66.6
A3. | Multimedia elements such as texts, (55) | (203 | (18) | 3.86 | 0.50
images, graphics, animations and 20 ) 6.7 7
voice make the learning environment 233 '
more enjoyable. '
A4. | Images, graphics, color text and (46) | (212 | (18) | 3.90 | 0.48
animations in  this application ) 0
16.7 6.7
software can attract the students.
76.7
A5. | The use of link buttons in this (92) [ (275 (9) | 3.70 | 0.53
application software makes it easy to 33.3 ) 33 4
control the software during learning. ' '
63.3
A6. | The screen display in this application (55) | (221 3.80 | 0.40
software is always consistent. 20 ) 6
80
A7. | The available interactive link buttons (110 | (166 3.60 | 0.49
allow users to easily explore this ) ) 8
Prayer Mobile Application Software.
40 60
A8. | The ease of navigating a screen (55) | (221 3.80 | 0.40
facilitates access to information. 20 ) 6
80
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A9. | The screen design of the Prayer (64) | (129 | (83) | 4.06 | 0.73
Mobile Application Software display ) 9
. . . . 23.3 30
is attractive and suitable for hearing 46.7
impaired Special Needs Pupils (SNS). '
A10. | This application software uses clear (55) [ (212 ] (9) | 3.83 | 0.46
and easy -to -read fonts. ) 1
20 3.3
76.7
1A1. | The graphics and images used in this (138 |1 (129 | (9) | 3.53 | 0.57
application software attract students ) ) 33 1
ith special hearing needs to learn. '
With sped ne 50 | 46.7
A12. | The colors used in this application (74) | (202 3.73 | 0.44
software are suitable for students ) 9
. . . 26.7
with special hearing needs.
73.7
A13. | The use of video clips for Malay Sign (55) | (221 3.80 | 0.40
Language translators on each display 20 ) 6
of the application software makes the 80
teaching and learning process fun.
Al14. | The software is flexible meaning that (55) | (221 3.80 | 0.40
teachers can choose which display 20 ) 6
they want to teach the students. 80
A15. | Attractive and effective application (37) | (175 | (64) | 4.10 | 0.60
ft displ design. 7
software display screen design 13.3 ) 233
63.3
1A6. | The size and typeface (font) used in (18) [ (129 | (229 | 4.40 | 0.62
this  application  software is 6.7 ) ) 1
appropriate. '
PProp 46.7 | 46.7
Al7. | The text arrangement in this (9) | (156 | (110 | 4.36 | 0.55
application  software is neat, 33 ) ) 6
systematic and not too dense. '
56.7 | 40
A18. | The text color used in this application (55) | (221 3.80 | 0.40
software is suitable for teaching at 20 ) 6
preschool level.
80
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A19. | Interpreter video clips in the software (55) | (221 3.80 | 0.40
help students with special hearing ) 6
20
needs understand the procedure of 80
obligatory prayers.
A20. | Switching from one screen display to (83) | (156 | (37) | 3.83 | 0.64
another is smooth. ) 7
30 13.3
56.7
A21. | The application software is flexible (64) | (212 3.76 | 0.43
i.e. there are many sub areas in other 233 ) 0
related parts. '
par 76.7
A22. | Students with special hearing needs (65) | (193 | (18) | 3.83 | 0.53
are not at loss easily while exploring ) 0
. . . 23.3 6.7
each module in this application 20
software.
Total (63) | (187 | (26) | 3.85 | 0.49
) 7
22.8 9.4
67.8
SD-strong disagree; D- disagree; NS- not sure; A- agree; SA strong agree

Findings from table | show the features of the software and design of the prayer mobile
application for the hearing impaired (deaf) based on Malaysian Sign Language. There are 22
items that determine the design of deaf prayer application development, namely data
division, topographic arrangement, buttons, colors, themes, theme dividers, letters, font size,
layout, navigation, screen interaction and variety of information. The highest mean was
recorded for item A16 which is mean =4.40; sd =0.621, A17 mean =4.36; sd = 0.556, and A15
mean = 4.10; sd = 0.607 or more than 85 percent agreed that the design aspects of size and
font, text arrangement and screen design are given priority. The findings of this study are
similar to the study by Mamat et al., (2020) that discovered the color selection of screen
design in the development of multimedia applications has positive implications and helps
students to understand the topics being taught. While Razalli et. Al (2015) accorded that on
recent developments, the issue of multimedia message design in particular related to the
integration of various media (such as graphics, audio, video, animation, text) became the main
focus in studies related to the field of multimedia applications in education. Inthe same case,
Mayer's study (2014) revealed that the use of multimedia had a better effect than the use of
text, visual or voice alone. Overall, the study findings are at a high mean for software features
and application design of prayer for the hearing impaired (deaf) with mean value = 3.85; sd =
0.497 or 77.2 percent agreed that the mobile application developed should have a
combination of texts, images, graphics, animation and voice. The video clips on sign language
are supported with color, font size and interactive features. Furthermore, the study findings
are similar to Embi (2016) work that highlighted the mobile application is a recent learning
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trend with all learning materials can be easily accessed by students through the use of
smartphones. The internet accessed application can be done anywhere and anytime, thus
changing the way students learn following the development of technology today. Application
content design is similar to the study of Ali, (2014) that addressed the presentation process
in application software can increase the motivation of students to continue using it. Some
important elements featured in the software are intended to create an interesting learning
atmosphere including the use of multimedia elements or icons specific that serves to provide
information, assistance and guidance to the users in using the application.

TABLE Il
Display Design of Application

Dividing Data | Dynamic display list. Users can drag on 96.0 4.53 0.507
the list of displayed items. Next, the
‘loading item’ command will appear
as an indication of the ongoing activity
at the bottom of the screen.

Topographic | Justify 96.7 4,57 | 0.568
Arrangement

Button Drop Down 86.7 4.07 | 0.583
Section
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Theme 96.3 450 |0.572
Divider
Divider Full bleed dividers These highlighted | 76.7 3.17 | 0.950
dividers are intended to divide
between content sectors that is
biography from a list of contact
information or sector elements i.e. a
list of related items found in the item
list and screen display layout.
Arrangement | Horizontal line 86.6 4.27 | 0.785
Navigate Context Menu The user long presses | 90.00 430 |0.651
on a specific item above the Context
Menu display, to open the next list of
items.
Interactive Slide to scroll up and down. The user | 83.3 4.20 | 0.805
Screen places a finger on the screen and
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swipes it up and down the display.

Variety of The simple design is not a problem | 66.7 3.64 | 0.653
Information | when using this application software.

)

2. | Color
12 . 2
1 . 3
1 4
..
9 5
s/ \ g
Data Divider | Light Purple 86.6 421 | 0.546
Topographic | Violet 66.6 3.58 | 0.542
Arrangement
Text Dark Purple 66.8 3.60 |0.534
Huruf
Topography | Regular 83.3 4.23 |0.536

Quantum Mechanics
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3. | Font Size Small 80.0 4.25 0.532

Extra small O

Findings from table Il show the three main components in the design of application display
namely the layout of the interface on the screen, colors and letters. The results found that
the balanced topographic arrangement element recorded the highest agreement with mean
value = 4.57; sd = 0.568 or 96.7 percent. Followed by a bright theme divider element with
mean = 4.50; sd = 0.572 or 96.3 percent, dividing data recorded mean value =4.53 and sd =
0.507 or 96 percent, navigation element mean = 4.30; sd = 0.651 or 90 percent, horizontal
line layout element mean = 4.27; sd = 0.785 or 86.6 percent and followed by button part
element mean = 4.07; sd = 0.583 or 86.7 percent. Moreover, seven designs involving aspects
of interface layout on mobile application screens have exceeded more than 80 percent
agreement and only one element found to be below the 80 percent which is the multi -
information element. The findings of this study are also supported by Mukti (2000) who
agrees that human learning and understanding can be enhanced through interactive means.
The same view of the study is supported by Miswan and Adnan (2015) that highlights
multimedia technology and multi-touch screen as the main features that increase children's
interest to keep exploring. While peripherals with elements of appealing interface layout and
interactive features can help to increase students' understanding in pillars of solah as well as
to improve their fluency in recitations of prayer, thus giving them the confidence to practice
prayer obligation.

All items measured in the study recorded a high level of agreement. Thus, the results strongly
suggest the presence of elements such as simple screen, audio, video, graphics, fonts or
writing, color, navigation, graphics, animation, video, descriptive sentences and menus
should be included in the development of mobile applications. The combination of
aforementioned elements results to engaging mobile application that suits the needs of
students. As for the presentation preparation stage, the findings revealed that students need
a suitable and simple screen, easy -to -read fonts, bright colors, attractive graphics,
appropriate animations, audio and video sign language, sentence descriptions, menus and
option buttons. This finding is also in line with the study of Pajuzi (2018) that the features
presented in the application is created based on the students' needs analysis to ensure that
the software is fully developed to meet their learning needs . Findings on the interface in the
application software that contains key elements such as screen background, windows and
panels, buttons and control icons, text, graphics, audio, video, animation and as well as the
interface design process involves the production of displays for user viewing. The design then
should focus on the needs of the users rather than following the preferences of the designer
or software developer, which is similar to the study of Mamat et al., (2020). Furthermore, text
-based instructions on small screen displays should be clear and concise. Navigation
instructions on the context menu are simple and compact along with attractive images as
mentioned by Ali (2014) that address images help to minimize cognitive load because
attractive images can improve memory compared to using text alone. Appropriate color and
text selection is supported by visual elements as in the similar research work by Razalli et al
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(2015) that although children cannot read instructions on the screen, they can still interact
with the screen and understand the instruction texts with the supported audio and color
elements for text, topography and attractive data dividers.

Conclusion

The design of content -based mobile applications in Islamic Education subject is very helpful
for students with hearing impairment and the deaf for the purpose of performing 'ibadah of
prayer. The application design that features PWD -friendly-technology will attract and keep
the interest of its users on the contents delivered. Additionally, the ICT based approach helps
to share the knowledge of i'badah that is apppealing to the users and more importantly
delivered in an effective and systematic manner.
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